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(54) NOVEL IMMORTALIZED HEPATIC CELL LINE ORIGINATING IN 

<57) Tlie present invention relates to a new immor- ciency . 
talized hepalocyte culture of human (preferably human 
fetal) nornial cell origin, a method of producing said cul- 
ture, a screening method for a compound or a salt 
thereof whicli inhibits or promotes an enzyme activily 
involved in the metabolism of xenobiotics in tiie liver, or 
which inhibits or promotes the expression of a gene 
encoding an enzyme involved in tiie metabolism of 
xenobiotics In ihe liver, or whfch inhibits or promotes tlie 
induction of expression of a gene encoding an ^xyme 
involved in the matabolism of xenobiotics in the liver, 
dtaracterized by the use of said cuBxjre, a compound 
which inhilajte or promotes an enzyme activity Involvsd 
in the rnetaboFism of xenc*iotics in the liver, a com- 
pound vrtilch inhibits or promotes the expression of a 
gene encoding an enzyme involved In the metabolism of 
xenobiotics in the liver, or a compound whicli Inhibits or 
promotes the induction of expression of a gene encod- 
ing an enzyme invoSved in tiie metabolism of xenobiot- 
ics in the liver, obtained using said screening meliiod, or 
salts thereof. 

The immortalized hepatocyte culture of human nor- 
mal cell origin of the present invenfion is useful in, for 
exannple, screening for compounds or thereof hav- 
ing ttierapeulK/preventiVB effects on hepatic insuffi- 
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Reld of tiie Invention 

PJOOII The presait inverfljon relates to (1) a new s 
Immortalized hepatocyle culture of human O^referably 
human fetal) nomia! cell origin, (2) a method of produc- 
ing said cell culture, (3) a screening method for a com- 
pound or a salt thereof (J) which inhibits or promotes an 
enzyme activity involved in the metabolism of xenobiot- io 
ICS in the liver, or © which inhitsts or pn^motes the 
expression of a gene encoding an enzyme imrtsived in 
the metaboBsm of xenoblotloe In the liver, characterized 
tjy Ihe use of said cell cufturei, (4) a compound or a salt 
ttteraof ® which inhibits or promotes an enzyme acflv- i5 
Hy involved in the metabolism of xenoblotics in the liver, 
or © which inhibits or promotes the expression of a 
gene encoding an enzyme Involved in the metabolism of 
xenobiotics in the liver, obtained using said screening 
method, and (6) an analytical method for enzymes so 
involved in the metabolism of xenobiotics and/or endog- 
enous subsMes using said cell culture. 

Background of the Inventioin 



[0002J The h^atooyte possesses rajmerous ptifsi- 
ological functions, inducfing a very important function 
aseociated vi^tti the nietabollsm of what Is called xeno- 

biotlcs, wherein drugs, food additives, environmental 
pollutants and other xenobiotics are metabolized to 30 
neady-to-excrete fomns. As such, the xenobiotic-metab- 
olizing function sometimes also leads to mutagenesis, 
toxicity manifestation or substance efficacy manifesta- 
tion by xenobiotics, and is under very extensive 
research. For this reason, cultured hepatocytes have 35 
been deenrad not only to serve as a substitute for labo- 
ratory animals, as well as a quick. Inexpensive and 
accurate test meShod for investigating metabolism In th e 
liver, but also to enable the preparation of what is called 
artificial liver to substitute for hepatic functions. 40 
[0003] i-lowever, human nonnal hepatocytes as iso- 
lated from living tissue cannot be subcultured. Ceils 
which can be established as cell cultures often lack the 
essential differentiating charactefs; the resulting eel! 
culture often does not accurately reflect the functions of 45 
the tissue to which th^ essentially belong. The class of 
enzymes involved in the metabolism of what is called 
xenobiotics In hepatocytes, in particular, lose their active 
ity in averyshorttinne in primary culture; no established 
cells have been found to sufficiently have the essential si? 
characters (J. Didi et al., Hepalology, 8, 39-4S (1988)). 
Against this background, there has been a wide 
demand for hepatocytes which have the rapabiiity of 
metabolizing xenobiotics and which pemrit cultivation. A 
cell culture of the human liver is prepaned by selecting ss 
human tumor cells and exemplified by HepGa (Aden et 
al., Nature, 282, 615-616, 1979). However, these cells 
are of tumor cell origin and do not represent immortal- 



ized normal cells. To immortalize normal cells. I.e., to 
allow nonnaJ cells to proliferate limltJessly, introduction 
of the T antigen gene of SV (simian virus) 40 origin, for 
example. Is commonly awailable. However, no Invnortal- 
Ezed cell cultunas of himan hi^tic notmal parenchymal 
origin are known to allow observation of the immortali- 
zation of normal parenchymal cells of the liver, more 
specifically enzyme activity involved in the metabolism 
Of xenobiotics, the expression of a gene encoding an 
enzyme involved in the metabolism of xenobiotics, or 
the induction of expression of a gene encoding an 
enzyme involved in th© met^lism of xenobiotics. In 
addltton, serum components are essential to media for 
cuftlraflon of a large number of established cella This 
necessity of serum components has been problematic 
in that not only the stability of cultured cell properties is 
considerably impeded due to a lade of the qualitative 
stability of the seajm but also the stable, accurate and 
inexpensive use of established cells is considerably 
hampered due to the very high price of the serum. 
Accordingly, proliferHtion of an established bnmortalized 
cell culture in a serum-free medium, while stably retain- 
ing its characters, would be Indu^lalfy very beneficial. 



S5 Disdosureof the Invenfa'on 



[0O04] The object of Hie present invention Is to pro- 
Vide a cell culture which Is derived from hLBtian nomial 
hepatocytes {preferably human normal hepatic paren- 
chymal cells), which is capable of proliferating in serum- 
fnee complete synthetic media, and which allows the 
observation of metabolic functions specific to the 
human liver, more speciflcaliy of an enzyme activity 
involved in the metabolism of xenobiotics, or the expres- 
sion of a gene encoding an enzyme involved in the 
metabolism of xeriobiofics, and to separate and produce 
said cell culture. 

[0005] After extensive investlgiations in view of the 
above problem, the present Inventors succeeded In 
establl^lng a cell culture which Is derived from human 
nonnal hepatic parenchymal cells, which is capable of 
proliferating In settim-free conplete synthetic media, 
and which allows the observation of metaboiic functions 
specific to the human liver, more speciflcaliy of an 
enzyme activity involved in the metabolism of xenobiot- 
ics, or the expnssdon of a gene encoding an enzyme 
involved in the met^olism of xenobiotics, made further 
Investigations based on fills success, and developed 
the present invention. 

poos] Accorcfingljt Oie present Invention relates to; 

(1) an immortalized hepatocyte cell culture of 
human nonnal cell origin having an enzyme activity 
involved in the metaboRsm of xenobiotics or the 
capability of expressing a gene encoding an 
enzyme involved in the metebolism of xenobiotics, 

(2) the cell culture according to the above Item (1) 
above wherein the enzyme activity is NADPH cyto- 
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chrome P450 reductase acfivitjii g[ucuronosiri 
transferase activity, ethoxyresorufine dealkylation 
activity, bsnzyiojfyfiesoruflne deall^latlon acSvity, 
pentoxylresorufine dealkylation activity, methoxyre- 
sorufine deall<ylation actj\%, flavin monooxygen- 5 
ase acO'vity, epoxy hydratase activity, suEfo- 
transferase activity or glutatiiione S-transferase 
activHy, 

(3) ttie cell cufture aocording to th€ above item (1) 
above wfierein ttie enzyme is NADPH cytcchrorna jo 
P450 reductase, NADPH cylodirome P450, flavin 
monoo}qrgenase, epoxy hydmtase, glucurosyl 
transferase, sulfotransferese or glutathione S-trans- 
fenase, 

(4) ttie cell cufture according to the above Item {3) is 
above wherein ttia NADPH cytochrome P450 is 
CYP1A1, CYP1A2 orCYPSA, 

(5) the cell culture according to the above Item (1) 
above wherein the cell culture is FERM BP-632S, 

(6) a method of producing the celt culture according so 
to the above item (1) above, characterized by Intro- 
duction of the T antigen gene dS SV (simian virus) 

40 origin into hiflnati nomnal hepatocytes, 

(7) the production method according to the abovB 
item (6) above wherein the human norma! hepato- 25 
oytes are of human fetal origin, 

(8) a screening method for a compound or a salt 
thereof <3) whlcti inhibits or promotes an enzyme 
activity involved in tJie metabofism of xenobiotics in 
the Over, or 0 virhich Inhibits or promotes the so 
expression of a gene encoding an enzyrne involved 

in the metaboOsm of xenobiotics in the liver, charac- 
terized by the use dS the cell culture according to 
the aljQve item (1) above, 

(9) a compound or a salt thereof d) which inhibrts ss 
or promotes an enzyme activity involved in the 
metabolism of xenobiotics in the liver, or 0 which 
inhibits or promotes the expression of a gene 
encoding an enzyme involved in the metabdism of 
xenobicrilcs in the Iwer, obtained by using the 'io 
screening method according to the above item (S) 
alx)ve, 

(10) an analyUcal method for (a) enzymes involved 
in the metabolism of xisnoblotics and/or endog? 
enous subsfrHtes, (b) metabolic pathways for xeno- 45 
blotics and/or endogenous substnales, (c) comical 
stnictures of metabontes of xenobio&s and/or 
endogenoua subatrataa, (d) inhibition of «izymes 
which metabolize xenobiotics and/or endogenous 
substrates, (e) promotion of the activity of enzymes so 
which metabolize xenobiotics and/or endogenous 
substrates, (f) cytotoxicity due to the metabolism of 
xenobiotics and/orendogenous substrates, (g) gen- 
otoxicity due to the metabolism of xenobiotics 
and/or endogenous substrates, (h) carcftiogenlcity ss 
due to the metabolism of xenobiotics and/or endog- 
enous substrates, (i) mutagenicity due to the 
metabolism of xenobiotics and/or endogenous sub- 



strates, 0) hepalotoxlcity due to the metabolism of 
xenobiotics and/or endogenous substrates, or <k) 
hepatic action of xenobiotics and/or endogenous 

substrates, characterized by the use of the cell cul- 
ture according to the above item (1) above, and 
(11) a method of preparing metabolitiss of xenobiot- 
ics and/or endogenous substrates. 

Brief Description of the Drawings 

I00O7] 

F\g. 1 shovre the results of the FTT-PCR method per- 
formed in Example 3 (eiectrophorjesis diaj^ism), 
wherran Markers 2, 5, and 6 indicafe respective 
DI^A moiscular weight marlcers (manufactured by 
Nippon Gene). 

Rg. 2 shows the resuHs of the FTT-PCR method 
after addition of 3-methyIctrfarthrene (3-MC] per- 
formed tn Example 4, 

Rg. 3 shows the results of the iTT-PCR method 
after addition of benzpyrane (BP) perfomied In 
Example 4. 

Rg. 4 shows the results of the fTT-PCR method 
after addition of phenobarbltons (PB) performed In 

Example 4. 

Hg. 5 shows the results of the FTT-PCR method 
after addition of dexamethasone (DEX) performed 
In Example 4, 

Best Modes of Embodiment of the Invention 

[0008] The term "nomial cells*, "normal hepato- 
cytes", or "normai tissue" as used herein means cells or 
tissue which has not cancerated. 
[0005] in addition, the temn "metabolism of xsnobi- 
otics" means the metabolism of, tor example, a drug, a 
food additive, an environmental pollutant, or the like, 
with preference given to drug metabolism etc. 
IPOIQ] the human normai hepatocytes (psieferably 
human tiomnal hepatic parenchymal celts) used can be 
separated from homnal Ussue of human adultB, human 
fetuses, etc (prefen^ly human fetuses) byawell-esteb- 
lished method known as collagenase perfusion. What Is 
called primary cultured cells thus obtained are Immor- 
talized in accordance with various commonly known 
methods etc. Specifically, there may be mentioned a 
method focusing on the permanent proiiferatJon of tis- 
sue which has cancerated wherein individual nomial 
cells are immortalized by transformafion with an onco- 
gene introduced therein. Immortalized eel! cajRurestturs 
established Include, for example, subcultures of trans- 
Ibrmants of animal cells as obtained by introducing an 
oncogene, such as ras or c-myc, or an oncogene of a 
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DNA type tumor virus, ^ch as adenovirus EiA, SV 
(simian virus) 40 virus, or humsn papilloma vints 
(HPV16). or a tumor anti^n fT antigen) gene tiiereof 
(E. Ponet et al., Proc. MaS. Acad. Scl., USA, 82, S503 
(1 985)). Preferably, the method based on introduction of 
the T anHgen gene of SV40 origin, a modifioatjon 
thereof, or the like can be used {M. Miyaraki et a!., 
Experimental Cetl Hesearch, 206, 27-35 (1 993)). To cul- 
ture (subcuttuna) these Immortalized hepatoqrtes, there' 
may be used commonly knowm cuituring methods using 
known mediia (e.g., complete synthetic media (prefera- 
bly seium-firee complete synthetic media (e.g., ASF104 
medium, Ajtnomoto). MEM medium containing about S ' 
to abo ut 20% fetal bovine serum [Science, Vol. 1 22, 501 
(1952)], DMEM medium [Virology, Vol. 8, (1959)], 
RPM1 1640 medium [The Journal of the American Med- 
ical Association, Vol. 199, 519 (1967)], Williams' 
medium (Nissul Phamwceuacal), 199 mecEum [Pro- 
ceedings of the Society for the Biological Medicine, Vol. 
73, 1 (1950)]. Complete synthetic media [serum-free 
complete synthetic media (e.g., ASF104 medium, Ajl-^ 
nomoto)] etc. are particularly preferred. The pH is pref- 
erable about 7 to about 7.2. Cultivation is nonnaily 
carried out at about 37°C. 

[0011 J By using a serum-free complete synthetic / ss 
medium in the process of establishing tiie ftnmortajizedl 
hepatocytes of flie present invention, in particular, || 
immortalized hepatocytes capable of proliferating Ini' 
serum-free complete syntheBc media can be oiatalned. f 
[0012] From among the immorfaiizBd hepatocytes so 
thus obtained, those retaining metabolic characters 
specific to the liver, more specifically enzyme acHv'rty, 
enzymes, gene expression and gene ©qjression induc- 
tion assoclateof with the metabolism of xenobioBcs, are 
selected. 

[0013] Enzyme activities involved In ttie llVef-spe- 
cific metaboBsm of xsnobtotlcs include, for example, 
NADPH cytochrome P4ao reductase acttvlly, glueurorv 
osyl transferase adivBy, mixsd function oxidation (MFO) 
activities (&g., ethoxytesorufine dealkylation activity, 
benjyloxyresomfine dealkylation activity, pentoxylre- 
sorufine dealkylation activity, methoxyresorufine 
dealkylation activity), flavin monooxygenase activity, j 
epo;q^ hydratase activity, sutfofransferase activity, and) 
glutathione S-tiansfbrase activity. Of these activities,/ 45 
l*4ADPH cytochrome P450 reductase aclMty. glucurotw 
osyl transferase activity, and mbrad function oxjdation| 
(MFO) activilies (e.g., ethoxyresoaiflne deallcylationi 
activity, benzyl oxyresbrufine dealkylation activity, pen-\ 
toxylresorufine dealkylation activity, methoxyresorufine 
dealkylation activity) are important; NADPH cytochrome 
P450 reductase activity, in particular, is considered as 
the most Important enzyme activity from the viewpoint 
of functions in the metabolism of xenobioBcs. 
[0014] Enzymes involved in the liver-specific 
metabolism of xenobiotics Include, for example, NADPH 
cytochmme P4S0 reductase, NADPH cytochrome ^ 
P450, flavin monooxygenase, epoxy hydratase, glu- \ 



curoey! transferase, sulfotransferase, and glutathione S- 
transferase. Of these enzymes, NADPH cytochrome 
P450 represents the class of enzymes most Important 
from the viewpoint of distribution and functions in the 
metabolism of xenobiotics. NADPH cytochrome P450 is 
a generic name for a large number of enzymic proteins; 
CYP1A1, CYP1A2, CYP2A6, CYP2BS, CYP2C3, 
CYP2C9, CYP2C19, CYP3A (specifically CYP3A4, 
CYP3A5, CYP3A7 etc.), GYP2D6 etc. are known mem- 
bers of the NADPH cytodirome P4S0 class involved in 
flie metabolism of xenobiotics in the human liver, writh 
CYP1A1, CYP1A2, CYP3A etc. preferably used for the 
inmortarEed hepatocyta culture of the present inven- 
tion. In addition, the functions of NADPH cytochrome 
P450 are also generically called the mixed function oxi- 
dation (MFO) and are detected as ^oxyresorutine 
dealkylation activity, benzylcocyresoruflne dealkylation 
activity, pentoxylresorufine dealkylation activity, methox- 
yresorufine dealkylation activity etc. Furftemiore, the 
presence of NADPH cytochrome P450 reductase is ( 
esseniial to the expression of the MFO functions of the / 
NADPH cytochrome P4SC protein; this enzyme can also f 
be classified as an enzyme which metabolizes xenobiot- 1 

ICS. ] 

[0015] In addition, a large number of xenobiotfc- ; 
m^abollzbig enzymes are known to be Induced under - 
parttoular conditions. Well-known examples of ' 
InducSlon include Itie effects of polycyclic aromaSo com- 
pounds such as benzpyrene, benzanthracenei. 3-meth- • 
j^cholanthrene and dioxin on the e)q3ression of CYP1 Al 
and CYP1 A2, the effects of phenbbarbltar and pheno- 
barbitone on the induction of CYP2B (e.g., CYP2B6). 
and the effects of rifampicln, dexamethasohe, phenytoin 
and phenylbutazone on the induction of CYP3A. (C.G, 
GBsson 8t al., Shinpan Sataiibutsu no TaisHagaku, 
Kodansha, 1995). 

[0016] The immortalized h^atocyte culture of 
human nomial cell origin of the present Inverrttor can be 

used to screen for compounds having therapeutic/pre- * 
ventive effects on diseases associated with abnormali- 
ties of the metabolism of xenobiotics in the liver (e.g., ; 
hepatic insufficiency) because It has ® an enzyme : 
activity Involved in the metabolism of xenobiotics in the i 
liver or © the capablHy of ajgjressing a gene encoding i 
an enzyme involved in me met^olism of xenobiotics in 
the liver. p 
[0017] Accordingly, tiie present Invention also pro- j 
vtdes a screening method for a compound or a salt ; 
thereof ® wlBch inhibits w promotes an enzyme actlv- i 
ity Involved in the metabolism of xenobiotics In the liver, | 
or ® which inhibits or promotes the expression of a \ 
gene encoding an enzyme Involved In the metabolism of 
xenobiotics in the liver, diaractsrized in that the test 
compound is brought into contact with the immortalized 
hepatoc^e culture of human normal cell origin of the 
present irtvention, and that otaservations^neasurements 
are made rf changes In ® an enzyme activity involved 
in the metabolism of xenobiotics in the liver or ® the 
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ei^ression of a gene encocfln^ an enzyme involvKi in 
the met^olism of xenobiotics In the liver. 
[00181 Test compounds snciude, for example, pep- 
tides, proteins, non-peptide compounds, ayntliettc com- 
pounds, fementatlon products, cell extracts, plant 
extracas, animal tissue extracts, and plasma; liiese com- 
pounds may be new compounds or commonly known 
compounds, 

[0019] Specffically, the Immortalized hepatocyte 
culture of human nomreJ cell origin of the present inven- 
tion can be toBsted with the test compound and com- 
pared with an intact control immortaHzed hepatocyte 
culture of hum.an normai cell origin to evaluate the ther- 
apeutic/preveneve effects of tiie test cormpmind with 
changes such as those in ® an enzyme axaivlly 
Involved in the metabolism of xenobiotics in the liver or 
® the expression of a gene encoding an enzyme 
involved in the metabolism of xenobiotics in the liver, in 
said immortalized hepatocyte culture of human origin 
serving as Indices. 

[0O2O] Being sefecled fram among the test com- 
pounds described above by using the screening method 
of Hie pr^ent invention, a compound obtained can be 
used as a safe therapeutic/preventive or ath& pharma- 
ceutical of low toxicity for diseases associated with 
abnonnalities of the metabodsm of xenobiotics in the 
livCT (e.g., hepatic Insufficiency) because It has thera- 
peutio/'preventive effects on such diseases. Furlher- 
mtwe, a compound derivalized from the aforementioned 
compound dbtairied by screening can also be used sim- 
ilarly. 

[0021] A compound obtained by said screening 
method may have fanned a salt. Said saJt Is exempfified 
by salts with phyiSiologlcally acceptEdila ^ds (e.g., inor- 
ganic acids, organic acids), bases (e.g., alkali metals), 
etc, with preference given to physiologically acceptable 
add adduct salts. Such salts include, for example, salts 
with inorganic acids (e.g., hydrochloric acid, phosphoric 
acid, hydrbbromic acid, sulfuric acid) and saits with 
organic acids (e.g., acetic acid, fonnic acid, propionic 
acid, fumaric acid, maleic acid, succinic acid, tartaric 
acid, citric add, malic acid, ox^ic acid, benzoic acid, 
meSianesulfonfc add, benzenesulfonic achl). 
[0022] A pharmaceutical cont^ning a compound 
obtained by s^d screening method or a salt thereof can 
be produced tiy a commonly known producb'on method 
or a method based tiiereon. The preparations thus 
obtained can be used to, for example, humans or mam- 
malians (e.g., rats, mice, guinea pigs, rabbits, sheep, 
swine, bovlnes, horses, cats, dogs, monkeys) because 
they are safe and of low toxicity. 
[0023] Varying depending on target disease, sub- 
ject of administration, route of administration, etc., the 
dose of said compound or a salt thereof is normally 
about 0.1 to about 1 00 mg per day, preferably about 1 .0 
to about 50 mg, and more preferably about 1 .0 to about 
20 mg, based on the compound, for example, when it is 
orally administered to an adult (assuming 60 kg body 



weight) for the purpose of treating hepatic Insufftelency. 
In the case of non-oral administration, although the 
dose of said compound per actninistration varies 
depending on target disease, subject of administration, 
etc., it Is advantageous to administer said compound at 
about 0.01 to about 30 mg per day, preferably about 0.1 
to about 20 mg, and more preferably about 0.1 to about 
1 0 mg, by intravenous injection, for example, when It is 
administered in the form of an injection to an adult 
(assuming GO kg) for the purpose of treating hepatic 
InsufBdency. For oflier animals, doses converted per SO 
kg may be administeredj 

]P024] Exanr^les of do^ge fbrms for the aforemen- 
tioned preparations 1 ndude, for example, tablets (includ- 
ing sugar-coated tablets and film-coated tablets), pills, 
capsules (including microcapsules), granules, line sub- 
tilae, powders, syrups, emulsions, suspensions, injecta- 
ble preparations, Inhalants, and oimments. These 
preparations are prepared in accordance, with com- 
monly knowi methods (e.g., nrsethods listed in the Japa- 
nese Pharmacopoeia). 

[0025] In such preparations, the content of a com- 
pound obtalnad by the screening method described 
above or a salt thereof varies depending on the form of 
the preparation but Is normally 0.01 to 100% by weight, 
preferably 0.1 to 60% by weighti and more preferably 
0.5 to 20% by weight, relative to the weight of the ertirs 
preparation. 

[0026] Specifically, tablets can be produced by 
graniJiaflng a phamrjaceutical as is, or in a uniform niix- 
ture with an excipieni, a binder, a disintegrant or other 
appropriate adcitives, by an appropriate method, then 
ackflng a lubricant etc., and subjecting the mixture to 
compressive shaping, or by subjeclung to direct com- 
pressive ^^Ing a phannaceutical as is, or in a uniform 
mixture with an exclpient, a binder, a disintegrant or 
other appropriate additives, or subjecting to compres- 
sive shaping previously prepared granules as Is, or In a 
uniform mixture with appropriate additives. Tiiese tal> 
lets mey Incorporate coloring agents; con-ectives etc as 
neces^ry, and maybe coated with appropriate coadng 
agents. 

[0027] Injectable pr^arations can be produced by 
dissoMngL suspending or emulsifying a given amount of 
a pharmaceutical in an aqueous solvent such as water 
for Injection, physiological saline or Ringer's solution, or 
a non-aqueous solvent such as a vegetable oil, and 
diluting to a given amount, or transferring a given 
amount of a pharmaceutical into a container for injection 
and sealing the container. 

{0028j Useful carriers for oral preparations are sub- 
stances in common use In the field of pharmaceutical 
fomnulatlons. Including starch, mannrtol, crystalline cel- 
lulose, and carboxymethylceilulose sodium. Useful car- 
riers for injection include, ibr example, distilled water, 
physiological saline, glucose solutions, and InifusiDn flu- 
ids. Other additives in ordinary use in pharmaceutical 
preparations may also be used as necessary. 
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[0Q29] t Furtfiermore, the present invenflon relates to 
(a) an analytical method for enzymes involved in the 
metabolfem of xenoblotlcs and/or endogenous sub- 
strates, (b) an anaiytical method for metabolic pathways 
for xenobioflcs and/or endogenous substrates, (c) an 5 
analytical method for chemical structure of metabolites 
of xenoblotlcs and/or endogenous substrates, (d) a 
method of preparing metabolites of xenoblotlcs and/or 
endogenous substrates, (9) an analytical method forthe 
inhibition of enzymes which metabolize xanoblotrcs jo 
and/or endogenous substrates, (f) an analytical mefiiod 
for the prcmioiion of ttie activity of enzymes which 
metabolize xenobiotics and/or endogenous substrates, 
(g) an analytical method for the detection of cytotoxicity 
due to the metabolism of xenobiotics and/or endog- (5 
enous substrates, (h) an analytical method for the 
detection of genotoxidty due to the mstabolism of xeno- 
biotics and/or endogenous substrates, (1) an anaiyticai 
method for die expression of carcinogenidty due to the 
metabolism of xenoblotlcs and/or endogenous sub- 20 
slrates, 0) an analytical method for mutagenicity due to 
the metabolism of xanbbfofics and/or endogenous sub- 
strates, (Ic) an analyticaJ method for the expression of 
hepatotoxicity due to the mstabolism of xenobiofics 
and/or endogenous siiistrates, or (1) an analytical 25 
method for the hepatic action of xenobiotics and/or 
endogenous substrates, characterized by Itia use of the 
aforementioned immortalized hepatocyte culture of 
human normal cell origin. The methods (a) through (I) 
above are described below, j 30 

(a) An^ytical method for enzymes involved in the 
metabolism of xenobiotics anWor endogenous sub- 



[0030] For example, by analyzing the structural 
changes in xenobiotics and/or endogenous substrates 
caused by exposure of the test substance to fcnmortal- 
ized hepatocytes of human normal cell origin, it "k pos- 
sible to analyze th e enzymes involved in the metabolism 40 
of the xenobiotics and/or endogenous substrates (J.L. 
Napoii et al., Methods in Enzymology, Vol. 206, pp. 491- 
501, Ed, by M.R. Vteterman et at, Academic Press, 
1991; H.K. Kroemer et a!., Methods in Enzymology, Vol. 
272, pp. 99-198, Ed. by M.R. WAaterman el a!., Aca- 45 
demic Press, 1996). Spadfioally, such analyses include 
the identification of enzymes involved in the metabolism 
of xenobiotics and/or endogenous substrates b/ analyz- 
ing the structural changes In the xenobiotics and/or 
endogenous substrates due to exposure of ihetesteub- so 
stance to immortalized hepatocytes of human normal 
cell origin using inhibitors/antagonists of various 
enzymes or neutralizing antbodies against various 
enzymes, and tiie analysis of enzyme reaction mecha- 
nisms and substrate specificity by analyzing the stmc- ss 
tural changes in xenobiotics and/or endogenous 
sidMtrates due to exposure of the test substance to 



[0031] Test substances include, for example, pep- 
Udes, proteins, non-peptide compounds, ayniheOc com- 
pounds, ferment^ion products, cell extracts, plant 
extracts, animal tissue extrads and plasma; these com- 
pounds may be new compounds or commonly known 
compounds. 

(b) Analytical method for metabolfc pathways for xenobi- 
otics and/or endogenous substrates: 

p)0321 For example, by analyzing the structural 
changes in xenobiotics and/or endogenous substrates 
caused tjy exposure of the test substance to Immortal- 
ized hepatocytes of human nomrol cell origin, it is pos- 
sible to analyze the metabolic pathways for the 
xenobiotics and/or endogenous substrates (J,L Napoii 
St at., Methods in Enzymology, Vbl. 206, pp. 491-501, 
Ed. by M.R. Waterman et a)., Academic Press, 1891; 
H.K. Kroemer et al.. iWethods in Enzymology, Vol. 272. 
pp. 99-198, Ed. by M.R. Waterman et al., Academic 
PrBss, 1990). 

[0033] Useful test substances include the same as 
those mentioned above. 

(c) Anal^lcal method for chemical structu nss of metab- 
olites of xenobiot'os and/or endogenous substrates: 

[0034] For example, by analyzing the stmctural 
changes in xenobiotics and/or endogenous substrates 
caused by exposure of ttie test substance to cells, 11 Is 
possible to analyze the chemical structures of the xeno- 
biotics and/or endogenous substrates (J.L Napoii et al,, 
M^hods In Enzymology, Vol. 206, pp. 491-501, Ed. by 
M.R. Vtetennan et al., Academic Press. 1991; H.K, Kro- 
emer et al., Methods In Enzymology, Vol. 272, pp. 99- 
198, Ed. by M.R. Waterman et al., Academic Press, 
1996). 

[0035] Useful test substances include the same as 
those mentioned above. 

(d) Method of preparlrjg metabolites of xenobiotics 
and/or endogenous substrates: . 

[0036] For example, by coljecfing conversions 
(what is called metabolites) of xenobiotics and/or 
endogenous substrates caused by exposure of the test 
substance to cells and purififlng and separating them by 
an appropriate method, it Is possible to prepare ttie 
metabolites of the xenobiotics and^or endogenous sub- 
strates [J-L Napoii et ai., Metbbds in Enzymology, Vol. 
206, pp. 491-501, Ed. by M.R. Waterman et al., Aca- 
demic Press, 1991). 

[0037] Useful test substances include the same as 
those mentioned above. 
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(e) Arralytrcaf method for tfie inhibition of enzymes 
which metabolize xsnobiotics and/or endogenous sub- 
straEes 

[003S] For example, by exposing the test substance s 

to ceils, it is posslfie to analyze the inhlbftion of actjvrty 
of the xenobiotics and/or endogenous substrates (J.L 
Mapoii et al., Methods in Enzymology, Vol, 206, pp. 491- 
501, Ed, by M.R. Waterman ei a!., Academic Press, 
1991). SpecificaJSy, detection is possible by the inhibition w 
of cytochrome P450 enzyme activity, a decrease in pro- 
tein content, a decrease In mRNA, etc. Useful methods 
of detection inducts commonly known techniques, such 
as assays of enzyme activSies corresponding to rarious 
types of P450, western blotting techniques correspond- is 
ing to rarious P460 proteins, northern hybridization 
techniques con-esponding to \rarious types of P460 
mRNA, and the RT-PCR method. 
[0033] Useful test substances include the same as 
those mentioned above. so 

(f) Analytioal method forthe promotion of the activity of 
enzymes which metabolize xenobiotics and/or endog- 
enous substrates: 

£5 

[0040] l^r example, by exposing the test substance 
to cells and detecllng the increase in the activity of 
enzymes which metabolize xenobiotics and/or endog- 
enous substrates, the' Increase in the amount of the 
enzyme, the increase In the amount of transcription of ao 
the gene erKwdirig the enzyme, or the lltce, it is possible 
to analyze the promotion of the activity of the xenobiot- 
ics and/or endogenous substrates (J. Rueff etal., Muta- 
tion Research, 353 (1996), 161-176). Specilicalls^ It te 
possible by detecting the elevation of cytochrome P450 ss 
enzyme aotlvfty. an increase In protein content, or an 
increase in mRNA. Useful mettiods of detection Include 
commonly known technktues, such as assays of 
enzyme acthrities corresponding to various types of 
P450, western blotti ng techniques corresponding to var- 4o 
Sous P450 proteins, northern hybridization techniques 
corresponding to various types of P450 mRNA, and the 
RT-PCR method. 

[0041] Useful test substances Incbide the same as 

those mentioned above. 45 

(g) Analytical method for cytotoxicity due to the metabo- 
lism of xenobiotics and/or endogenous substrates: 

[0042] For ejcample, by exposing the tsst substance so 
to cells, It is possible to analyze the cytotoxicity due to 
the metabolism of the xsnoblotlcs and/or endogenous 
substraljes. Specifically, the analysis is achieved by 
observing cell morphologfca! changes, viable cell count 
fluctuations, intracellular enzyme lealcage, cell surface sb 
layer structural changes, intracellular enzyme fluctua- 
tions, eta (D. Wu et al.. Journal of Biological Chemistry, 
271, (1996), 23914-23919). 



[00431 Useful test substances indude the same as 
those menljoned above. 

(h) Analytical method for genotoxkaty due to the metab- 
olism of xenobiotics and/or endogenous substrates: 

[0044] For example, by exposing the test substance 
to cells and subaecting the cells to a chromosome aber- 
ration tEst, a micron ucleus test, or the like, it is possible 
to analyze ttie genotoxicrly due to the metabolism of 
xenobiotics and/or endogenous substrates. Further- 
more, the analysis is posslt^e by exposing tha test sub- 
stance to cells and subsequently evaluating the test 
substance altered by the cells using an appropriate 
evaluation system for a chromosome aberrBliort tBSt, a 
micronucleus test, a back mutation test, or the like (J. 
Rueff et al.. Mutation Research, 353 (1996), 151-176; 
M.E. McManus et aj.. Methods in Enzymology, Vol. 206, 
pp. 501-508, Ed. by M.R. Waterman et al., Academfc 
Press, 1991). 

[00451 Useful test substances Indude the same as 
those mentioned above. 

(i) Analytical mettiod for carcinogenicity due to the 
metabolism of xenobiotics andfor endogenous avt- 
st rates: 

[0046] For example, by exposing the test substance 
to ceils and subjecting the ceils to a chromosome aber- 
ration test, DNA modiflcaljon, or the lil<e, it is possible to 
analyze the carcinogenicity due to the metabolism of 
xenobiotics aid/or endogenous substrates. Further- 
more, the analysis is possible by exposing the test sub- 
stance to cells and evaluating the testsubstence altered 
by the cells using a carcinogenesis ewalusaion system 
with an appropriate chemical substance (J. Rueff et al., 
i^utatlon Research, 353 (1996), 151-176; K. Kawajiri et 
al., Cytochromes P45Q metabolic and toxicological 
aspects, pp. 77-98, Ed. by C. loannides. CRC Press, 
1996). 

[0047] Useful test substances include the same as 
those mentioned above. 

H) Analytical method far mutagenidty due to the ttietab- 
oltsm of xenobiotics and/or endogenous substr^es: 

[0048] For eocampl^ by axposin g the test substance 
to cells and sub]ectlng the cells to a dimmosome aber- 
ration test, a micrOTi ucleus test, or the lilte, it is possible 
to analyze mutagenicity due to the metabolism of 
xenobiotics andfor endogenous substrates. Further- 
more, the analysis Is possible by exposing the test sub- 
stance to cells and subsequently evaluating the test 
substance altered by the ceils using an appropriate 
evaluation system for a chromosome abenaSion test, a 
micronudeus test, a back mutation test, or the like (J. 
Rueff Bt al.. Mutation Research. 353 (1 996), 151-1 76). 
|p049] Useful test substances include the same as 



13 



EP 1 083 223 A1 



liiose mentioned above. 

(k) Anafytic^ method for h^jatotoxlclty due to the 
metabolism of xenoKotics ^d/or endogenous sub- 
strates: s 

[0050] For example, by exposing the test substance 
to celis and observing the expression of cytotoxicity, or 
by exposing the test substance to ceJis, subsequently 
administering the test substance altered by the cells to 10 
another hepalocyte, a iiver secHon, an extirpated liver, 
or a Jaboratory animal, and observing the changes 
caused thereby in cells, tissue, or living body, It is possi- 
ble to analyze the hapatotoxlcily due to the metabolism 
of xenoblotlcs and/or endogenous substrates. is 
[0051 1 Useful test substances include the same as 
those mentioned above. 

(f) Analytical method for the hepatic action of xenoblot- 

ics and/or endogenous substrates: 20 

[0052] Forexampfe, by exposing the test substance 
to cells, subsequently administering the test substance 
aftered by the cells to another hcpatocyte, a liver sec- 
tion, an extirpated liver; or a laboratory animal, and 25 
observing the changes caused thereby in ceOs, tissue, 
or living body, it is possibte to analyze the expression of 
the action on the liver. 

[0053] Useful test substances include the same as 
those mentioned above. 30 
[0054] Abbreviations for bases and others used in 
the present specification are based on abbreviations 
specified by the lUPAC-lUB Commission on Biochemi- 
cal Nomenclature or abbreviations In crnimon use in 
relevant fields. Some examples are given below. 35 



A: 


Adenine 




T: 


ThymlnQ 




G: 


Guanine 




C: 


Cytosine 


40 



[0055] The sequence ID numbers in tho sequence 
listing of the present specification are as follows: 

[SEQIDNO:!] 

indicates a synthetic primer baas sequence used 
for CYP1A1 In the RT-PCT method performed in 
Example 3 below. 

[SEQ ID NO: 2] 

Indicates another synthetic primer base sequence 
used for CYP1 A1 In the RT-PCT method perfonned 
in Example 3 below, 

[SEQ ID NO: 3] 

Indicates a synthetto prvner base sequehca used 
for CYP1A2 in the RT-PCT method pejfamied in 
Exanrple 3 below. 



[SEQ ID NO: 4] 

indicates another synthetic primer base sequence 
used for CYP1 A2 in the RT-PCT method perfonned 
in Exantple 3 b^ow. 

[SEQ ID NO: 5| 

Indicates a synthetic primer base sequence used 
for CYP3A in the RT-PCT method performed in 

Example 3 below. 

[SEQ [D NO; 6] 

Indicates another synthetic primer base sequence 
used for CYP3A In the frr-PCT method performed 
in Example 3 belcw. 

[0056] The 0Uly1S-29 strain as Obtained in Example 
1 below has been deposited under accessiwi nurrfeer 
PERM BP-6328 at the National Institute of Biosciencs 
and Human-Technology, Agency of Industrial Science 
and Technology, Ministry of Internationa! Trade ajid 
Industry (NIBH) since April 21, 1998, and iindsracces- 
slon number IFO 504B7 at the Institute for Fennenta- 
tlon, Osal<a, Foundation (IFO) since April 21 , 1998. 
[0057] The present invention is hereinaflBr 
described in detail by means of the following examples, 
vrfiich are not to be construed as rimftafive;. In addition, 
individual gene manipuladior^ were achieved using the 
oommori m^od described in the manual of Sambrook 
et al. (Molecular Cloning: A Laboratory Manud, Cold 
Spring Harbor Labwatory Press) unless otherwise 
qDecifled. 

Example 1 : Establishment of a hepatocyfe culture 

[0058] A well-established method was used to 
establieJi an Immortelized cell culture by ffitroducing the 
SV 40 T antigen gene (M. Miirazaki et al.. Experimental 
Cell Research, 208, 27-35 (1 993)). The fiver was extir- 
pated from a human fetus which died at 21 weeks of 
gestation; primary ceils of hepatic parenclryma were 
separated by the commonly knowm collagenas© per- 
fusion method. These cells were sown to and cultured 
on VWIIiams' medium (Nissui. Pharmaceutical) eupple- 
menled with 10% fetal bovine serum. After 24 hours of 
cultivation, the SV 40 T antigen gene was introduced by 
the npofecBon method using the plasmid pSV3Neo (P.J. 
Southern and P. Berg, J. Mol. Appl. Genet, 1 , 327-341), 
For iipofeeflon and subsequent procedures, a serum- 
free complete synthetic medium (ASF104, Ajinomoto) 
was constantly used as the culture medium. At 3 days 
aflfir transfecSon, passage culture was conducted to 
promote the cpowth of hepatocytes, followed by 2 more 
days of cultivation and selection of neomycin-resistant 
cells. After 30 days of cultivation, a done showing evi- 
dent resistance to G418 was derived and designated as 
OUMS-29. This clone was believed to have been 
immortalized because it ftirthar grew over 300 genera- 
tions in the ASF104 medium. 
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Examp[e 2: Determinetion of the drug-metaboElzlng 
enzyme activity of the OUMS-29 cuHure 

[0059] OUMS~29 ceils becoming confluent after 5 
to 7 days of cultivation on ASF1 04 medium were har- 
vested, suspended in 0.1 M phosphate buffer {pH 7,6), 
and disrupted using an ultrasound generator; this sus- 
pension was used as the enzyme source Id determine 
enzyme activity as described below. 

(1) Cytochrome P450 reductase activity 

[0O6O] I^etemnlnatlons were made basically by the 
mettiod descrt>ed in Biological Pharrrscology, 37, 
4111-4116, 1938. ^edflcaJly. cytochrome P450 
reductase actii^y was determined on the basis of cyto- 
chrome C reduction in the presence of NADPH 
(reduced nlcotinEmtde adenine dinucleotide phosphate) 
and an enzyme source of 0UMS-2e or^in with cyto- 
. chrome G as the substrate. As a result, the enzyme 
source of OUMS-29 culture origin exhibited an enzyme 
arfh^Hy of 8 units, tai<ing the activity for reducing 1 
nanwnol of cytochrome C per milligram of protein per 
minute as 1 unit 

(2) Glucurosyl transferase activity 

[Q061] Detemiinations were made basically by the 
method described in Biological Pharmacology, 37, 
41 1 1 -41 1 6, 1 98B. Specifically, the amount of 1 -naphthol 
giucuronide produced was detsnnined In the presence 
of UDP-glucuronlc acid (Sigma) and an enzyme source 
of OUMS-29 Origin with 1 -naphthol (Si^a) as Uie sub- 
strate. As a result, the enziyrpe source of OUMS-29. cul- 
ture origin exhibited an enzyme activity of 196 units, 
taWng tho activHy for producir»g 1 pioomol of i- naphthol 
giucuronide per milligram of protein per minute as 1 
unit. 

(3) Mixed function oxidation (MFC) activity 

[0062] Determinations were made basically by the 
method described in Biolo^al Pharmacology, 42, 
1307-1313, 1991. Specifically, the amount of product 
resulting from dealkylalion of each substrate was deter- 
mined in the presence of IMADPH and an ertzyme 
source of OUMS-29 origin with ethoxyresontfine 
(Signa), pentoxyresorufine (Sigma), benzytoxyresoru- 
fine (Sigma) and me&ioxyresorufinG (Sigma) as Hie 
substrates. As a result, the enzyme source of OUlUIS-29 
culture origin exhibited enzyme activities of OJZS units 
for ethoxyresorufine as the substrate, 0,47 units for pen- 
toxyresorufine as the substrate, 0.38 units tor benzy- 
loxyresorufine as the substrate, and 0.32 units for 
methoxyresorufine as the substrate, respedivelis talcing 
the activity for producing 1 pioomol of product per milli- 
gram of protein per minute as 1 unit 



Example 3: Bqjression of the cytochrome P45Q gene 

[0063] The expression of cj^odirome P450 in the 
OUiUIS-29 culture can be analyzed tiy assessing the 

s level of mRNA content by the commonly known RT-PCR 
method using DNA primers specifiG to different types of 
cytochrome P450. These primers can be prepared from 
ifie sequences of the respective types of cytochrome 
P450 as?ailafale from the Gene Bank database. The 

10 accession numbers at the Gans Bank are K03191 for 
CYP1A1, M55053 for CYP1A2. J0^5 for CYP2E1, 
J04449 for CYP3A4, J04813 for CYP3A5, and D0O4O8 
tbr CYP3A7. The individusJ primeis used were 5- 
ATGCTTTTCCCAATCTCCATGTQG and B'-TTCAG- 

JS GTCCTTGAAGGCATTCAGG for CYP1A1, 5'-GGAA- 
GAACCCGCACCTGGCACTGT and 5'- 

AAACAGCATCATCTTCTCACTGAA for CYP1A2, and 
5'"ATGGCTCTCATCCCAGACTTG and S"-<3GAAA- 
GACTSTTATTGAGAGA for CYP3A. 

20 [0064] Regarding annealing condttlons for the RT- 
PCR method,, the annealing temperatures were S5°C 
for CYP1A1. S5»C for CYP1A2, 55»C for GYP3A, and 
es'C for CYP2E1, the oyde numbers being 28 to 36 
cydes. 

25 [0065] The OUMS-29 culture was cultured for 5 to 7 
days; the cells becoming conffuent were harvested, 
from which RNA was extracted using the RNAe^y Wt 
(Qulagen). This RNA, along wlUi the previously deter- 
mined primers specific to the respective types of cyto- 

30 chrome P45Q, was subjected to reverse transcription 
from mRNA and PGR using an one-atep PGR kit 
(Talcara Shuzo), after which it was separated using aga- 
rose gsl and visualized wtth ultraviolet m/s In the pres- 
ence of eithidlum broirnde. The results are shown In Rg. 

as 1 . Signals were dejected at positions near 763 bp, pre- 
dicted for CYPIAI, 1180 bp, predicted for CVP1A2, and 
680 bp, predicted for GYP3A; the expression of the cor- 
responding genes In the OUMS-2d culture was verified. 

40 Example 4: Induction of exfHieesion cf the cytochrome 
P460gene 

£0066] To OUMS-2& celb becoming oonfl uent after 
culfhralJon for jS to 7 days, 3.-rriBthylchoian1h(nMie (S-MC) 

45 at final concentrations of 0 to IMOO nM (Fig. 2), 0 to 
SOOOO nM benzpyrene (BP) (Fig. 3), 0 to 25 mM phano- 
barbitone (PB) (Rg. 4), or Oto 1000 nM dexamethasone 
(DEX) (Rg. 5) was added, followed by cultivation for 1 
more day. The cultured cells were separated, from 

50 which RNA was extracted using the method described 
above and subjected to RT-PCR. 
[0067] Regarding annealing conditions for the RT- 
PCR method, the annealing temperatures were SS'C 
for CYP1A1, 65°C for CYP1A2, and SS'C for CYP3A, 

55 the cycle numbers being 2a to 36 cydes. 

]1D06B] The cyde number for beta-acdin, serving as 
a control, was 1 5 cydes. 

[0069] In this operatJon, an actin competitive FTP 
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PGR kit (Taloara Shuzo) was used to coiract the totai 
mRNA content in each sample with nelerence to the 
mRNA content of beta-actin, which is expressed to the 
same extent in all tissues. The results are shown in 
Figs. 2 through 5. Hie expression of CYP1A1 was 
enhanced by the addition of 3-methyicholanthrene, ben- 
zpyrene, and phenobarfaitone, the expression of 
CYP1A2 by the addition of 3-methyjchoIanthrene and 
benzpyrens, and the e)qpression of CYP3A by the addi- 
tion of dexam^hasone; the OUMS-2d culture was veri- 
fied to be capable of expressing Ihe gene flooding 
cytochrome P450. 

industrial Applicabinty 

[0070] The inrimortallzed hepatocyte culture of 
human normaf cell origin of the present invention, i.e., 
an ImmortaDzed hepatocyte culture of human origin 
which retains an enzyme activity involved in the metab- 
olism of xenobiotics or the capability of ecpressing a 
gene encoding an enzyme involved in the metabolism <rf 
xenobiotics, is useful In screening for, for exannple, com- 
pounds having Bierapeutlc/ftfeventlve elfeds on bepaUc 
insufficiency or salts thereof. 

Ciaims 

1. An immortalized hepatocyte call culture of human 
normal cell origin retaining an enzyme activity 
invc^d In the metabolism of xenobiotics in the liver 
or the capability of expre^ing a gene encoding an 
enzyms involved In the metabolism of xenobiotics. 
in the liver. 

2. The cell cufture according to Ciaim 1 wherein the 
enzyme activity is NADPH cytochrome P4S0 
reductase activity, glucuronosyl transferase actfvity, 
ethoxyresorufine daall<ylation activity, benzyloxyre- 
soruflne deaikylation acHvity, pentoxylresomfine 
dealkylaBon activity, meflioxyresorufine dcall<y!a- 
tion activity, flavin monooxygenase activrty, epoxy 
hydratase activity, sulfotransferase activity or glu- 
tathione S-transferase activity. 

3. The cell cultuire according to Claim 1 wherein the 
enzyme Ss NADPH cytochrome P4S0 reofuetass, 
NADPH cytoe^ome P450, flavin monooxygenase, 
epoxy hydratase, glucurosyi transferase, sulfotrans- 
ferase or glutathione S-tranefetase. 

4. The cell culture according to Claim 3 wherein the 
NM)PH cytochronrte P450 is CYP1A1, CYP1 A2 or 
CYP3A- 



Ctaim 1, chajacterlirad by introduction of the T anti- 
gen gene of SV tslmlan virus) 40 origin into human 
normal hepatocytes. 

s 7. The production method according to Claim 6 
wherein the human nonnal hepatocytes are hepa- 
tocytes of human fetal origin. 

8, A screening method for a corfipound or a salt 
10 thereof (J) which Inhibits or promotes an enzyme 

activity involved in the metabolism of xenobiotics in 
the liver or © which inhibits or promotes tlie 
repression of a gene encoding an enzyme InwSved 
in the metabolism of xsnobfotlcs Jn Ihe liver, chaao- 
15 tarized by the use of the cell culture according to 
Claim 1. 

9. A compound or a salt thereof ® which inliiblts or 
promotes an enzyme activity involved in the metab- 

20 olism of xenobiotics in the liver of 0 which inhibits 
or promotes the expression of a gene encoding an 
enzyme involved In the metabolism of xenobldfics 
in Ihe liver, obtained By using the screening meBiod 
according to Claim 8. 

ia An anaiytiral method for (a) enzymes involved in 
ifie metabolism of lentdiiotics anctfor endogenous 
substrates, (b) metabolic pathways for xenobioUcs 
and/or endogenous substrates, (cj chemical struc- 

30 tures of metaboFites of xenobiotics and/dr endog- 
enous substrates, (d) inhibition of enzymes which 
metabolize xenobiotics and/or endogenous sub- 
strates, (e) promotion of the activity of enzymes 
which metabolize xenobiotics and/or endogenous 

35 substrates, <f) cirtotoxicity due to the metabolism of 
xenobiotics and/or endogenpusavbstrates. (g) ger- 
oto>dcily due to Vhe metabolism of xenobiotics 
and/or endogenous subattates, (h) carcinogenicity 
due to the metabolism of xenobiotics and^or endt^- 

40 enous substrates, (i) mutagenidly due to the 
metabolism of xenobiotics and/or endogenous sub- 
strates, 0) hepatotoxicity due to the metabolism of 
xenobiotics and/or endogenous substrates, or (k) 
hepatic action of xenobiotics and/or endogenous 

45 substrata, diaracterized by the use of the cell cul- 
ture according to Clafrn 1. 

11. A method of preparing mBtabolites of xenobiotics 
and/or endogenous substrates, charaoterized by 
so the use of the cell culture aocordlngto Claim 1. 



5. The cell culture accoiding to Clarn 1 wherein the ss 
cell culture Is FEi=IM BP^2B. 



B. A method of producing the cell culture according to 



10 



WSDOCID: <EP lOBsasaAIJ^ 



EP 1 083 223 A1 



Figure 1 



ts» csea at 
vD t» eo n 



JE3 

rj eotom 
in iniocn 



BNSDOaO: <EP ^10a3a2aA1_tj. 



11 



BNS page 11 



EP1 083 223A1 



Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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xenobiotic substances in the liver, and can be used, for example, for the screening of compounds which 
inhibit or promote the activity of the enzymes, SOLUTION: Ttiis is a new immortalized iiver cell nne, from 
human, which retains an ability of expressing genes coding for enzymes, which are involved in the 
metabolism of xenobiotic substances in the liver, such as NADPH cytochrome P450 reductase, NADPH 
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and glutathione S- transferase, and can be used, for example, of the screening of compounds which 
inhibit or promote the activity of at least one of the enzymes or which inhibit or promote the 6g>ression 
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